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General experimental procedures
All chemical reagents, solvents, buffers, salts, α-ketoglutaric acid and benzaldehyde derivatives were purchased from Sigma-Aldrich and used without further purification. KOD Hot Start DNA Polymerase was obtained from Merck Millipore and the restriction enzyme DpnI from (Thermo Scientific).
Bradford assays were measured at 595 nm on a UV mini -1240 spectrophotometer (SHIMADZU). The optical density (OD) of bacterial cultures was determined at 600 nm on a respectively. Enantiomeric excesses were determined using the columns Diacel Chiralcel OB 10 µm (250 mm × 4.6 mm), Diacel Chiralcel OD-H 5 µm (250 mm × 4.6 mm) and Chiralpac IC 5 µm (250 mm × 4.6 mm). Circular dichroism (CD) spectra were recorded in order to determine absolute configuration of the products using a Jasco J-810 spectrometer (Jasco International Co). The carboligation potential of MenD from Escherichia coli (EcMenD) was recently investigated in detail concerning substrate diversity and stereoselectivity. Carboligation of α-ketoglutaric acid (1) as donor with different aromatic aldehydes results in the formation of α-hydroxy ketones with high enantiomeric excesses (ee) of >93% (R). 4 To explain the high (R)-selectivity of EcMenD, the structure (pdb: 2JLC) 5 was investigated concerning important amino acid residues in the S-pocket region in the first step using the PyMOL software 
UV -1601 spectrophotometer (SHIMADZU). GC-MS analyses
Construction, expression and purification of EcMenD variants
The original menD gene of Escherichia coli K12 was cloned into providing an N-terminal His 10 -tag. 4 Site-directed mutagenesis was performed using the 
Following mutagenesis, the template DNA was digested by DpnI. Finally, E. coli BL21(DE3) was transformed with the remaining PCR products. Gene sequences were confirmed by DNA sequencing (LGC Genomics).
Expression and purification of EcMenD and its variants was carried out with minor modifications as described elsewhere. 4 After 14 h of cultivation at 120 rpm and 20 °C cells were pelleted by centrifugation at 8000 rpm and 4 °C for 30 min using Avanti J-20 XP, rotor JLA-8.1000 (Beckman Coulter). The cell pellet was resuspended in lysis buffer (20% w/v) containing lysozyme (1 mg/mL). After cell disruption by sonication cell debris was harvested by centrifugation at 20.000 rpm and 4 °C for 45 min using rotor JA-20 (Beckman Coulter).
Purification of His-tagged all EcMenD variants was performed by immobilized nickel chelate chromatography. The resulting enzyme was first desalted by size exclusion chromatography using Sephadex TM G25M (GE Healthcare) and finally freeze-dried using ALPHA 2-4
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S6 (Christ). Lyophilized EcMenD variants were stored at -20 °C for several months without significant loss of activity.
Reaction conditions for carboligation reactions with EcMenD variants
Lyophilized EcMenD variants were used for all preparations. The protein concentration was determined according to Bradford. 6 Reactions were performed in phosphate buffer (50 mM potassium phosphate, 0.1 mM ThDP, 2 mM MgCl 2 •6H 2 O, pH 8.0) at 30 ºC and 300 rpm using a Thermomixer (Eppendorf). The final concentration of MenD was set to 700 µg/mL. 50 mM α-ketoglutaric acid and 20 mM benzaldehyde derivatives were incubated with enzyme in 1.5 mL reaction buffer containing 5% (v/v) MTBE for 24 h. Negative control experiments without enzyme were performed to verify enzyme-catalyzed C-C bond formation. 
Analytical procedures
5-(3-Bromophenyl)-5-hydroxy-4-oxopentanoic acid (3h):
C t R (R) = 81.8 min, t R (S) = 96.8 min.
5-Hydroxy-5-(3,5-dimethoxyphenyl)-4-oxopentanoic acid (3k):
C t R (R) = 18.0 min, t R (S) = 25.6 min.
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